Premedication.-One of the most important aspects of local analgesia is that of premedication. This does not consist merely in the haphazard adninistration of a hypnotic drug just prior to operation but in a carefully planned course of preoperative treatment designed to ensure that the patient has the maximum mental and physical comfort preceding and during the induction of the local analgesia and the subsequent operation.
pagetiol Proceedings of the Royal SoieV. of Medwuine Section of An.esthetics President-STANLEY ROWBOTHAM, M.D. [March 7, 1947] DISCUSSION ON LOCAL ANALGESIA Dr. Norman R. James: Premedication.-One of the most important aspects of local analgesia is that of premedication. This does not consist merely in the haphazard adninistration of a hypnotic drug just prior to operation but in a carefully planned course of preoperative treatment designed to ensure that the patient has the maximum mental and physical comfort preceding and during the induction of the local analgesia and the subsequent operation.
The system of premedication which I have eventually found most satisfactory is as follows: Whenever possible the patient is visited the day before operation and the question of local analgesia frankly discussed and the reasons for its use fully explained. The ultimate choice should be left entirely to-the patient. If he decides against it, there and then the anmsthetist should agree in an affable manner to administer a general anasthetic despite his inclinations to the contrary. An exception to this rule is when the choice of local analgesia to the exclusion of general anesthesia may mean a life-saving measure,-such as in an advanced stage of intestinal obstruction.
Even here a tactful explanation during the administration of the local analgesia should be given, providing the patient is in a fit mental state to appreciate it.
The drug best suited to ensure the patient a tranquil night preceding operation without subsequent nausea is luminal (syn. phenobarbitone) which should be given in a dose of 1 to 3 grains by mouth according to the age, physique and condition of the patient. One and a half hours before operation the patient should be given a hypodermic injection of omnopon grainto i using a fine sharp needle and not the usual blunted or barbed variety so commonly found in hospital wards, which tend right from the start to make the patient 'needle shy" when local analgesia is to be used.
Presuming that the local analgesia is to be administered by the surgeon, then half an hour before operation the patient should be given, preferably in his bed (if the anmesthetist can spare the time), a very slow intravenous injection of 5 % nembutal (pentobarbital sodium).
After each c.c. has been injected there should be a pause and the patient questioned as to his feelings and asked to close his eyes and then open them quickly. The moment he shows signs of having developed a definite nystagmus together with a thick slurred speech of euphoric tendency similar to that of a person in a pleasant state of light alcoholicintoxication, then the injection is discontinued. If left alone the patient will often relapse in a few minutes into a deep sleep but can be quickly aroused and when awake is fully co-operative. The intravenous injection of nembutal should never be pushed beyond this pleasant stage because he will then tend to go into a state of basal narcosis and non-co-operation. After my five years Of JUiLY-ANESTH. 1 526 PxedJings of the Royal Socety of Mediim 22 experience with intravenous nembutal preceding local analgesia for general surgery I have come to the conclusion that it is the;only successful method when compared with the unreliable results obtained by giving it or similar barbiturates by mouth orper rectum. Recently Dr. R. P. W. Shackleton and I have applied it in the premedication of patients having local analgesia for plastic surgery. These patients, mostly ex-Service men, who have undergone many operations in various hospitals since their initial injury are all connoisseurs of antsthesia and in most cases insist on the employment of intravenous pentothal. Many have unfortunately experienced the inefficient application of local analgesia at one time or another and are naturally biased against its subsequent employment for a suitable operation. Those willing to give intravenous nembutal premedication followed by local analgesia a trial are generally enthusiastic about it afterwards and are subsequently quite willing and in fact eager to undergo it again. Often there is partial or total amnesia for many hours following the operation and there is usually an uneventful recovery. The only sequeli recorded have been slight nausea or "hangover" in two cases, one of these patients admitting later that he was a very heavy rum drinker. Needless to say nembutal should not be used when barbiturates are generally contra-indicated such as in hepatic or renal failure. Its use is also contra-indicated in intra-abdominal operations, such as gastrectomies. In these cases intravenous omnopon given in slow fractional doses according to the condition of the patient is the practical choice. Scopolamine is always contra-indicated in a conscious patient owing to the discomfort of a dry mouth with intense thirst which follows its use; and occasionally the patient may develop uncontrolled restlessness and even delirium. It is wrong to deprive the patient of meals prior to non-abdominal operations providing the meal is of a suitable light nature. Lack of nourishment often gives rise to a feeling of discomfort and faintness before and during operation.
In the past (with the exception of Robert Farr) little interest has been taken in the comfort of the operating table on which the patient might have to lie for two hours or more. The ordinary Sorbo covering is practically useless. A Dunlopillo cellular type of rubber mattress is an improvement. I have evolved after several experiments, with the aid of a grant from the M.R.C., a useful form of pneumatic mattress in sections (see figs. 1 and 2).
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FIGS. 1 and 2. The various sections for head, chest, lumbar region, &c., can be inflated to any desired tension in order to fit the particular patient's body contours. The inflation is performed by pressing on to the Schraeder nipples supplying each section, a B.E.N. type of automatic air chuck connected by a length of tubing to a small CO2 cylinder via a reducing valve. The various sections are all bound together by flexible straps and enclosed in a washable canvas cover. Should a section be found to be overinflated and the patient not feel comfortable the pressure can be immediately reduced to comfortable proportions by pressing on the Schraeder valve just as when deflating an automobile tyre. Experience has shown that overinflation is the usual mistake in adjusting such mattresses to the comfort of the patient.
Where possible the patient should always be blindfolded when in the operating theatre by means of a folded piece of lint or similar opaque material and this does not tend to annoy the patient by tickling if it is damped with warm water before application. Conversation in the theatre should be minimal and nothing said or done to undermine the peace of mind and confidence of the patient. The surgeon should always warn the patient before starting to inject the local analgesic solution that he will feel a slight prick of the needle.
All these small points combined with the certain results obtained by the intravenous injection of nembutal, in contradistinction to its oral or rectal use, tend to give the maximum success when local analgesia is applied to suitable operations. Tertiary amine in which R1, R2, R, and R4 stand for different organic groups or radicals. This is only generally true; actually there are local analgesic drugs with no tertiary amine group in them, e.g. benzocaine, orthocaine and butesin (see Table II ), while nupercaine is derived neither from benzoic acid nor from para-aminobenzoic acid. The more common local analgesic drugs derived from benzoic acid are shown in Table I , in which B.A. stands for the benzoic acid grouping. The more common drugs derived from para-aminobenzoic acid are shown in Table IT . Nupercaine CONH.CH2.CH2.N(C2Hb)2 OC4H N is a derivative of quinoline and contains a tertiary amne group, but no alcohol or benzoic acid or para-aminobenzoic acid groupings. 
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The local analgesic drugs are weakly basic or alkaline and their salts, which are the compounds employed clinically, are acid in reaction, with a pH of from 4 to 6. It is probable that the free base is liberated in the slightly alkaline tissues. With few exceptions, e.g. amethocaine, nupercaine, and metycaine, solutions of local anesthetic drugs are destroyed on autoclaving. This is important from the point of view of their sterilization. In the preparation of weak solutions (i.e. 1 % or less) distilled water should not be used as the resulting solution is hypotonic. Thus 1 % procaine solution will hemolyse red cells and rupture connective tissue and fat cells. Therefore normal saline should be used for making such solutions. Care should be taken over the glassware used for the storage of solutions as alkali glass causes decomposition. This is because alkali liberates the less stable base from the salts. Actually alkalis potentiate the action of local anesthetic drugs if added immediately before use as they liberate the free base, which is the compound acting on the nerve endings. In practice it is not advisable to add alkali as the solution becomes turbid and cannot be sterilized by heating. It is stated that solutions of local anesthetic agents in the strengths normally used are often bactericidal. This is true, but although they may kill pathogenic organisms, spores are not killed nor are some moulds.
The action of local anesthetic drugs is potentiated not only by adrenaline, but by most of the sympathomimetic vasoconstrictors. This is because their duration of action is proportional to the time they are in contact with nerve tissue and vasoconstrictors prevent their spread. When they reach the general circulation they are carried to the liver, where they are detoxified by esterases, as shown by perfusion experiments. Some detoxification also occurs in the blood by the same esterase.
Those local analgesics derived from para-aminobenzoic acid, e.g. procaine, benzocaine, butyn, larocaine, orthocaine and monocaine, are incompatible with the sulphonamides. The sulphonamides are taken up by the bacterial enzyme system using para-aminobenzoic acid, which in small amounts can antagonize the sulphonamides as wound antiseptics. Those drugs derived from para-aminobenzoic acid exert a similar action and should therefore not be used in the case of patients receiving sulphonamide therapy. Apart from inactivating the sulphonamides they interfere with their estimation and should not be used in obtaining samples of cerebrospinal fluid or other fluids for sulphonamide estimations. Nupercaine, amylocaine (stovaine), and metycaine are not derivatives of para-aminobenzoic acid and are therefore free from these objections.
Little is known of the mode of action of local anaesthetics. Sensory nerves are affected before motor and the size of the nerve fibre determines the degree of sensitivity to local anaesthesia. There is also some evidence that local anrsthetics act partly at the myoneural junction, like curare. It appears probable that a reaction catalysed by an enzyme system occurs between acetylcholine and creatine phosphate, and that this reaction occurs when an impulse travels along a nerve. This reaction is inhibited by local anrsthetics such as procaine, and this inhibition seems to be due to a competition between acetylcholine and procaine for the same enzyme receptors (Rapp, C. G., Arch. Biochem., 1947, 12, 13) . - Another possible mode of action is based on the interference with the carbohydrate metabolism of nerve cells, which utilize carbohydrate exclusively for respiration. For carbohydrate breakdown enzyme systems containing members of the vitamin-B complex, and possibly para-aminobenzoic acid, are essential. It is possible that the local analgesics, 25 Section of Ancsthetis 529 which are structurally related to it, replace-it in the enzyme system, which, however, is blocked as it cannot utilize the substitute.
Mr. H. W. L. Molesworth: Even with the great advances in inhalation and intravenous an*sthesia, there are still some advantages to the surgeon and to the patient in regional analgesic methods.
One of these advantages is the relatively bloodless field, which has been termed a "physiological tourniquet". This advantage is most apparent in two regions, namely, the breast and the neck, where the technique lends. itself to administration by the anaesthetist before the patient comes into the operating theatre.
The advantage of a bloodless field carries with it the obligation on the part of the surgeon to carry out most careful hemostasis. But vessels which require ligature will bleed sufficiently to show, and I have not yet found that post-operative hematomas are more common, or, indeed, so common, as tthey.are with general anesthesia.
The technique which I use for the induction of analgesia for a major breast operation follows very closely one which was worked out by Mr. C. E. Corlette of Sydney, and I have had uniformly satisfactory results in 25 cases.
The patient must be adequately premedicated, and I have used the method of Mr. Corlette over the last two years in which morphine-svlphate and hyoscine are given in doses, arranged according to the patient's age and sex, at intervals of two hours before operation and one hour before operation, rather than the intravenous technique which Dr. Norman James has described (Table I) . The technique for an operation for carcinoma of the breast involves injections for the induction of analgesia and, in addition, injections whose object is to constrict the main blood-vessels supplying the area to be operated on. The whole procedure has taken, in my hands, from twenty-five to thirty minutes, and where this is done by the surgeon it obviously means that a breast operation will take longer than under inhalation anmsThesia. A certain amount of time is saved in dealing with bleeding points. Where, however, the analgesia is induced by the anesthetist while the surgeon is scrubbing up or finishing the last case, quite a considerable amount of time is saved.
The patient is wheeled into the anTsthetic room and a brachial plexus block induced by the well-known Kulenkampf technique, using up to 30 c.c. of 2% ethocain in an isotonicsolution containing adrenaline hydrochloride 1/250,000. It is of some importance that a 2% ethocain solution requires but 0 55 % of sodium chloride to make it isotonic.
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Having made the brachial plexus block, the patient is gently rolled over on to the sound side, or, as I personally prefer, on to the face, and an intercostal block, using 0'75% of ethocain in normal saline, which in this instance should be 075%/in strength, given,'contamiing lJ250,O0 adrenaline. The block is carried out three fingerbreadths or about 4 cm. from the &pinouis processes, and must be carefully carried out in orde-r to be-sure of missing no intercostal nerve. 2, 3, 4, 5, 6 and 7 are injected, sometimes 8 as well, but it\isan advantage to locate the first rib without injecting 4 cm. from the mid-line and opposite the seventh cervical spinous process (vertebra prominens). 10 c.c. per nerve is ample, and in order to avoid missing a nerve, two 8 cm. needles are used, one remaining in situ whilst the second needle leapfrogs from rib to rib until all six nerves have been injected. When this is completed the patient is again rolled gently on to her back and a solution of 0-5% ethocain in 0-86% saline with 1/250,000 adrenaline is used to surround the field of operation. A little over 1 c.c. of solution is used per cm. of the line extending along the whole length of the clavicle, down the middle line of the sternum along the costal margin, and along the eighth rib as far as the latissimus dorsi. In stout patients rather more solution is injected than in thin, the subcutaneous injection along the sternum should be especially generous since it is desirable to block the anterior perforating branches of the intercostal nerves on the healthy side to allow sufficient under-cutting. This concludes the measures necessary to secure analgesia.
The remaining solution must contain 1/250,000 adrenaline but need contain only 0-25% of ethocain. It consists of: First, injection into the anterior ends of the second, third and fourth intercostal spaces. This should be made with the needle point in contact with the deep surface of the costal cartilages and is designed to constrict the internal mammary artery with its principal perforating branches.
Second, an injection of 10 c.c. is made into the pectoralis major muscle at the level at which the surgeon will subsequentlv divide it.
Third, an injection is made deep to the pectoralis major and at the level of the upper border and of the lower border of the pectoralis minor muscle (10 c.c.). This is designed to constrict the pectoral and humeral branches of the acromio-thoracic artery, and also the long thoracic artery which runs along the lower border of the pectoralis minor muscle.
Fourth, injections are made on the chest wall of the axilla as high up as can be reached into the intercostal spaces in contact with the ribs. This is designed to constrict the lateral perforating branches of the intercostal vessels.
Lastly, an injection is made of 10 c.c. of the weak solution along the latissimus dorsi muscle, designed to constrict the trunk and branches of the long subscapular artery.
The patient will be ready for the operation to start as soon as these injections have been completed. No other injections are necessary, and in nearly all cases the patient slumbers peacefully during the operation. Blood loss is very greatly reduced, and we have found that shock, which is sometimes an alarming feature of a breast operation, has not been apparent.
The neck: In this region operations for removal of thyroid gland and for block dissection of glands of the neck are greatly facilitated by a relatively bloodless field, and by the absence from the vicinity of the operative field of an anmsthetist and his impedimenta. I have used the lateral oblique route of Meeker and Hundling for cervical plexus block so often as to feel quite sure that the risks and occasionally reported fatalities from cervical plexus block are due to either intravenous or high intraspinal injection, and I have not only used this technique myself, but have had it done for me by three different anesthetists and by house surgeons, and it has appeared to me as safe and eminently useful.
If the injections are made at a 45 degrees angle from above downwards, it is impossible to penetrate the spinal canal, and the usual precautions of using an unmounted needle and of aspirating before injecting will eliminate the risk of intravenous injection. The patient must be adequately premedicated, and in the case of toxic goitres a small dose of adrenaline should be given on the previous day to test for idiosyncrasy to this drug. In my experience real idiosyncrasy to adrenaline is uncommon.
The patient lies on her back with the face turned away from the side which is being injected. The tip of the mastoid process and the line of the cervical transverse processes are defined by palpation. Wheals are raised at the level of the tip of the mastoid 1 5 cm. below and 1 5 cm. below this again. The needle is inserted towards the line of the transverse processes and obliquely downwards towards the foot at an angle of 45 degrees. As soon as contact is made with bone,, aspiration is carried out, and then 5 c.c. of 0 75 % ethocain in 075% saline with 1/250,000 adrenaline are injected whilst the needle is moved to and fro through a distance of about one-half cm. When this is done, the remainder of the contents of the 10 c.c. syringe is injected as the needle is withdrawn towards the subcutaneous tissue. This first injection should reach the transverse process of the second cervical vertebra at the point where the downward sloping gutter between the anterior and the posterior tubercles gives attachment to the anterior and posterior inter-transverse muscles.
Having injected the second, third and fourth cervical nerves on the two sides, the solution 530 .
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Section of Ancesthetics is changed for one of 0-5% ethocain in 0-86% solution with 1/250,000 adrenaline and the entire field of operation surrounded by a subcutaneous injection. The line of incision is also infiltrated with the same solution, and to constrict the blood-vessels, a point just anterior to the sternomastoid at the level of the superior thyroid pole, and one towards the lower end of the thyroid gland, are selected for deep injection beneath' the pre-tracheal muscles of 10 c.c. of the weak solution. This constricts the vessels along the anterior border of the sternomastoid and of the superior pole of the thyroid, and we have found in the large number of cases both of thyroidectomy and for gland dissection that the operative field is far less bloody and that it permits of a one-stage removal of such a lesion as carcinoma of the tongue, combined with a block dissection of the glands of the neck, without serious shock or interference with healing. We usually prefer pentothal for the stage of diathermy excision of the tongue, though it is possible for this to be done under block anesthesia as well. Dr. F. W. Roberts: In my experience very good anesthesia for abdominal operations can be obtained by a bilateral mid-axillary intercostal block of D6-D12. I use a mixture of equal parts of 1 % procaine and 1/1,500 nupercaine, placing 10 c.c. in each intercostal space.
With a gentle surgeon splanchnic block is hardly ever necessary. I do not believe that there is any justification for the use of posterior splanchnic block. Its technique is difficult: Lundy in his book "Clinical Anesthesia" reports 52% failure. The possible complications are by no means trivial, and it must be done before the operation-before it is known whether it is in fact necessary.
In the cases in which, after intercostal block only, traction of the bowel is necessary and seems to upset the patient, an anterior splanchnic block can be performed by the surgeon with more accuracy and safety.
Dr. S. G. Ransom: I would like to express appreciation of Dr. Norman James' careful consideration of the patient's comfort. These various apparently small points make disproportionate difference to his well-being.
To the "unnecessary withholding of food" I would like to add "unnecessary assault by the enema". There is apparently no reason for it whatever from the point of view of the anaesthetic, not for a general, still less for a local one, and it does considerably add to the patient's distress, making him windy after the operation and often unhappy before.
Mr. Harold Dodd: I wish to describe a method of local anesthesia for abdominal operations which has been used with consistent success since May 1937 in thousands of cases. It is a combination of local infiltration in the area of the incision and of the operation, plus regional infiltration in the abdominal wall and splanchnic sympathetic nerves. Its advantages are its simplicity and also its consistent effectiveness. It is my practice to demonstrate it to my House Surgeon on the first day and after two or three occasions he does one side of the abdomen while I do the other.
It is not a complete method of anxesthesia in itself. It needs to be supplemented by a general anesthetic during the general exploration and during that part of the operation where handling viscera may occur, as for example during a partial gastrectomy. Once this is dealt with, the general anesthetic may be discontinued, i.e. before the abdomen is closed. I prefer to supplement it with open ether or trickle doses of pentothal. Gas and oxygen are not quite so satisfactory because of the heaving respiration which it causes and patients' inclination to vomit as they come round, often on the table. I would emphasize that the supplementation is a sleep and not a full anxsthetic. It is discontinued for instance before the abdomen is closed.
The distribution is as follows, the surgeon does the incision, and one side of the abdomen, whilst his assistant does the opposite side. Time must be given for the anwsthetic to act; the anesthetic medium is 1: 1,000 amethocainewhich is sterilized by the autoclave and then 1 minim of 1 in 1,000 adrenaline is added to each ounce of anmsthetic immediately before use. The volume which may safely be used is 200 c.c. followed ten minutes later by a further 100 c.c. I have never seen any ill-effects from the use of this drug. It requires five minutes to produce anesthesia. Before making the anterior splanchnic injection great care is taken to aspirate with the syringe. This ensures that the needle point is not in one of the large vessels in this area. Should blood be withdrawn the needle is taken away, pressure is applied with a firm swab for three minutes and the injection is remade.
Finally, a note on the size of the needle used. I find that a No. 15 hypodermic needle is best, and being short it makes the possibility of perforation of the peritoneum and puncture of the bowel slight. I always use a 5 or 10 c.c. syringe. This allows delicate work and does not fatigue the hand before the operation. The incision. On the left side the numbers refer to the intercostal nerves. On the right side they refer to the volume of local anasthetic injected; this may be increased to 10 c.c. at each point. The point of the seventh nerve is half-way between the ensiform cartilage and the intersection of the costal margin with the linea semi-lunaris. Fig. 2 shows the method of subcuticular and deep injection for the local infiltration.-The needle is injecting subcuticularly 3 c.c. and is then almost withdrawn and reinserted vertically introducing a further 3 c.c. into the full thickness of the abdominal wall with pooling in posterior rectus sheath. The needle is kept as closely subcuticularly as possible to raise a wheal not as in this diagram. Fig. 3 demonstrates the arrow-head injection.-The right side shows the correct method. The syringe is kept horizontally so that the needle may penetrate the full thickness of the flank. The left side shows how only part of the abdominal wall is infiltrated if the needle is introduced obliquely. Fig. 4 outlines the local and regional injection for suprapubic cystostomy.-The former consists of the lower three-quarters of the mid-line between the umbilicus and the symphysis pubis. The latter is the arrow-head injection on both sides. Fig. 5 indicates the local and regional injection for inguinal and femoral herniac.-The local infiltration is superficially and deeply in the line joining the anterior superior iliac spine to the pubic spine. The regional-insertion is the arrow-head injection on the side of the hernia, 10 c.c. in each direction.
NOTE.-The incision is from anterior superior iliac spine to pubic spine. Fig. 6 gives the local and regional infiltration Jor appendix operations or colostomy (left side).-Incision for appendix operations (right side) or colostomy (left side) was indicated. The heavy line shows place of the incision which is infiltrated from the arrow-head injection to the pubic spine. All the structures of the abdominal wall may be divided in this line. Fig. 7 illustrates anterior splanchnic ancesthesia.-The needle is introduced at the upper border of pancreas in the mid-line between the aorta on the left and the inferior vena cava on the right. The shadow of each is visible through the posterior parietal peritoneut-, 40 c.c. of anesthetic are pooled here. To expose the pancreas, the stomach is held down by the operator's left hand and swab as per the diagram. The liver is elevated by a Pannett's retractor. Fig. 8 tells of local infiltration of the stomach.-On the right of the stomach note the insertion of 10 c.c. above and below the pylorus thus blocking the pyloric and right gastroepiploic arteries. To the left a ftuther 10 c.c. are injected at the lower pole of the spleen to insulate the nerves with the left gastro-epiploic artery. Just below the cardio-oesophageal junction exactly on the edge of the lesser curvature 10 c.c. of anesthetic is pooled to neutralize the right and left vagus; the anaesthetic tracks round to the anterior and posterior surfaces of the stomach. Fig. 9points out the localinfiltrationfor biliary tract operations.-The needle was introducing 10 to 15 c.c. into the gall-bladder bed. This allows stronger traction to be exerted on the gall-bladder thus revealing the common bile duct around which a further 10 c.c. of anmsthetic is introduced subperitoneally as indicated by the arrow.
Dr. Stanley Rowbotham (President): The problem of sedation with local anesthesia has always baffled me. I have tried many of the barbiturates, but they have not, in my hands, proved wholly successful. I have used a product called "Pernocton" (not obtainable;since the war) which kept the patient lightly asleep for a considerable time without excitement such as occurred during the elimination of many of the other barbiturates. On the whole I found that chloral hydrate by the mouth.combined with small doses of omnopon subcutaneously gave the best results. I have never undertaken to anxesthetize for radical breast operation by local alone, because I felt it would prove such an ordeal for the patient. Speaking of the cervical plexus block for thyroidectomy, I have personally anmesthetized a great many cases by this method, but I have not found it so successful as a properly performed infiltration. Mr. Molesworth, in fact, has said that he used local infiltration in addition to his cervical plexus block.
Referring to Mr. Harold Dodd's remarks, he (the President) could see no reason for using a solution of amethocaine stronger than 1: 4,000. He found the posterior approach to the splanchnic area without difficulties, and equally effective as that performed after the abdomen had been opened.
